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Abstract

Purpose: This paper examines the Fuzzy Resource-Constrained Project Scheduling Problem (Fuzzy RCPSP). The main
objective is to develop a feasible schedule that minimizes the project completion time.

Methodology: Two common approaches, namely serial and parallel scheduling, are applied to solve the fuzzy resource-
constrained project scheduling problem. Furthermore, a new priority rule is introduced, based on the criticality of activities

and the number of resources required for eligible activities in the decision set.

Findings: Numerical results indicate that the schedules generated by the parallel scheduling method provide higher quality
solutions compared to the serial scheduling method, particularly with respect to minimizing project completion time.

Originality/Value: The combination of the parallel scheduling approach and the proposed priority rule can significantly
improve the performance of project scheduling with renewable resource constraints in fuzzy environments.
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Algorithm 1- Steps to find the longest path from each activity to the final activity.
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Algorithm 2 - Fuzzy time project scheduling algorithm.

Eord )

O Al Conl (6518 (goae a5 1,60 sl eslatnl b1y 035 ol s Jobo Y
dwbrs ol (551 (go0e a5V 1 )oKl sl eslatnl L1 cudld o gl s Jobo Y
o5

(GL;.A Cudgazs (590) (S5lse b (5w p.:ﬁ”le 5leslazul L1, «(T) o595 obey waw ¥
6)"9*"5 S L;Law.:'.g'”iﬂ )‘| oolAlwllgl)(Tk)ké?i.o C,g_éjmlgojjx L‘)Lc)' S O
20 dle (F) 9 (V) sloalal, 51, siis > (5 polie a5 q g Pk polde &

o lin=1 ke Y

.5).3\\c dbjaﬁu)row‘]&)dsfﬁdbjndaw‘)‘)sflll > |C“|)fl A
(el 0d plasl 4y Lisls i slacodlad a5 olacoJlad) Di acgozes |J] 51.9
O e

5,5 1,8 Dim dcgazxo ;0D degome (gaiae SO (gldcgozma sy plos )

US A.M.:Lm ((5) 4.]0)‘) )| oolawl L\ |)Dnm)| MMJA))Qan )‘J&A\\

b sampley 05 b (sanple; Sz Zom jladie (2L L (slacgazee ;N Y
141 08 sl 9 bl 5l

5)4/\ 4.1>].44,\5o..x,‘)|)§n:=n+1)|¢5.n.\\”

okl ¥

Salie 8155l e oslinal SU g 5l (6olad Doygem 53 (g so annlin (536 sde 53 S e 10l Zm (53 5lds auslie (gl Sl S3 oLLS
.bff«r@ oslazl }A‘}T&“j)j‘ [RNWA &L&;Ll ufvj)jl oslanal Il B

soue Jlte-$

)'\J)_)bu C»L.o Sldss .&\o&a:\)‘d‘j&)zuﬂbkﬂ)u» ‘%}ﬁﬁ)>°mf”)6‘°)§®g‘b‘j{6‘) \ J&Zojjji—\ JL"JA
S das e olid ¥ dgde Jol o 45503 ol ey LSl dxls 7 B s s dmls 0l A g5 5l smse mlis S dis il ¢35
A pia A1y Y51 0l el 534S Sl Cdlad plosil gloy edansplis (53l oley eyl S VIS S g am g L dsl e

o
goe

\

‘3}‘:@ o)ULnlB@lAA}\jO)

ngls Q:J)L:ﬁ‘ OL‘jﬁ Ol ciL..ALi 053).‘34&,.3: -\ JS..’I:
Figure 1- Project network with limited resources and fuzzy processing time.
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Table 2- Specifications of active optical networks related to Example 1.
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5 2 (1,2,3) 2 3
6 3 (4,6,9) 1 1
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Table 3- Network routing table for Example 1.
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Table 4- Parallel scheduling method with schedule performance index criterion related to Example 1.

C

D A ty

n n n n

1 {1 {1y (0,0,0)

2 {23y {3} {1} (2,4,6)

3 {2,6,7y {2,6} {13} (9,11,13)
4 {4,5,7y {46} {132} (15,16,18)
4 {} {4} {1,3,2,6} (17,19,22)
4 {} {7} {1,3,2,6,4} (20,22,24)
4 {} {5} {1,3,2,6,4,7} (26,27,29)
5 {8} {8} {1,3,2,6,4,7,5} (30,31,32)
6 {9} {9} {1,3,2,6,4,7,5,8} (32,33,34)
7 {} {} {1,3,2,6,4,7,5,8,9} (38,40,43)
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Table 5- Start and end times of activities in the
parallel scheduling method for Example 1.

J ST FT;
1 (0,0)0) (2,4,6)

2 (13,13,13) (15,16,18)
3 (66.6) (9,11,13)
4 (18,18,18) (20,22,24)
5 (29,29,29) (30,31,32)
6  (13,13,13) (17,19,22)
7 (24,24,24) (26,27,29)
8 (32,3232 (32,33,34)
9 (34,3434) (38,40,43)
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Table 6- Serial scheduling method with schedule performance index criterion for Example 1.

n D, Sh

1 {1} {1}

2 {2,3} {1,3}

3 {2,6,7} {1,3,2}

4 {4,5,6,7} {1,3,2,4}

5 {5,6,7} {1,3,2,4,7}

6 {5,6} {1,3,2,4,7,5}

7 {6} {1,3,2,4,7,5,6}
8 {8} {1,3,2,4,7,5,6,8}
9 {9} 1,3,2,4,7,5,6,8,9
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Figure 2- Comparison of parallel and series scheduling methods
according to two criteria: resource factor and resource
robustness.
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Figure 3- Comparison of two scheduling methods: parallel and serial.
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Figure 4- Comparison of two scheduling methods: Parallel and serial.
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